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AN  OPTICOACOUSTIC  CORRELATION  SPECTRAL  ANALYZER 

S.  V.  Kulakov,  B.  P.  Razzhivin,  S.  I.  Sokolov  and  D.  V.  Tigin 
Leningrad  Institute  of  Aviation  Instrument  Design 

The  invention  concerns  the  field  of  radioengineering  and 
is  designed  for  the  analysis  of  radio  signal  spectra. 

An  opticoacoustic  correlation  spectral  analyzer  is  known, 
containing  a  mixer,  a  band  filter,  a  radio  pulse  generator  and 
an  indicator. 

The  aim  of  the  invention  is  to  increase  the  product  of  the 
analysis  band  width  times  the  analysis  time  and  to  speed  up  the 
analysis  process. 

This  is  achieved  by  the  fact  that  an  opticoacoustic  corre¬ 
lator  with  two  ultrasonic  light  modulators  is  introduced  into 
the  analyzer,  in  which  ultrasonic  waves  propagate  in  opposite 
directions.  One  of  the  modulators  is  connected  to  the  output 
of  the  band  filter,  the  other  to  the  output  of  the  radio  pulse 
generator . 
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The  drawing  shows  a  functional  diagram  of  the  optico- 
acoustic  correlation  spectral  analyzer. 

The  spectral  analyzer  consists  of  a  mixer  1,  radio  pulse 

generators  2,3  with  linear  frequency  modulation,  a  band  filter  4, 

an  indicator  5  (oscillograph) ,  an  opticoacoustic  correlator, 

consisting  of  a  source  of  coherent  light  6  (laser),  condenser  7, 

collimating  lens  8,  ultrasonic  light  modulators  9  and  10,  an 

(objective) 

integrating  lens  ligand  a  pho toelectronic  multiplier  12. 

The  signal  being  analyzed  is  applied  to  the  input  13  of 
the  mixer  1  and  starts  the  generators  2,3  and  the  sweep  of  the 
indicator  5.  The  generator  2  forms  a  radiopulse  with  linear 
frequency  modulation,  the  length  of  which  is  equal  or  larger 
than  that  of  the  signal  being  analyzed,  while  the  frequency 
deviation  is  equal  or  larger  than  the  spectral  width  of  the 
signal  being  analyzed.  The  radio  pulse  is  sent  to  the  second 
input  of  the  mixer. 

The  signal  formed  by  the  mixer  1  is  sent  to  the  band  filter 
4.  From  the  output  of  the  filter  4  all  time-coinciding  radio 
pulses  with  linear  frequency  modulation  differing  in  central 
frequencies  are  removed.  Each  such  radio  pulse  corresponds  to 
one  spectral  component  of  the  signal  being  analyzed. 

Thus  the  collection  of  radio  pulses  from  the  output  of  the 
filter  4  has  a  spectrum  with  a  width  approximately  twice  as 
large  as  the  width  of  the  spectrum  being  analyzed.  This  collec¬ 
tion  of  radio  pulses  is  sent  to  the  modulator  9.  The  generator 
3  forms  a  radio  pulse  with  linear  frequency  modulation.  Its 
length  and  frequency  deviation  are  twice  as  large  as  the  length 
and  frequency  deviation  of  the  radio  pulse  put  out  by  generator  2 
This  radio  pulse  is  sent  to  the  modulator  10. 
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The  parameters  of  the  signals  sent  to  modulators  9  and  10 
should  be  such  that  their  central  frequencies  coincide,  while 
they  have  opposite  laws  of  frequency  variation.  A  plane  light 
wave  formed  by  the  source  6 ,  condenser  7  and  collimator  8 
illuminates  the  modulators  9  and  10.  As  the  light  passes 
through  the  modulators  9  and  10,  the  signals  are  multiplied. 

Each  radio  pulse  with  linear  frequency  modulation  propagating 
in  modulator  9  and  corresponding  to  a  certain  spectral  component 
of  the  signal  being  analyzed  forms  a  mutual  correlation  function 
with  a  certain  part  of  the  signal  propagating  in  modulator  10. 
Therefore  the  output  signals  corresponding  to  the  spectral 
components  of  the  signal  being  analyzed  are  shifted  in  time. 

The  opposite  propagation  of  the  ultrasonic  wave  packets  provides 
the  necessary  signal  shift  to  produce  the  correlation  function. 
The  lens  11  performs  an  integration,  while  the  photoelectric 
multiplier  12  converts  the  light  flux  into  an  electric  signal, 
observed  on  the  screen  of  the  indicator  5 . 

The  envelope  of  the  output  signal  of  the  device  corresponds 
to  the  modulus  of  the  spectral  density  of  the  signal  being 
analyzed.  The  opposite  propagation  of  ultrasonic  waves  in 
modulators  9  and  10  reduces  the  time  needed  to  produce  the  sig¬ 
nal  corresponding  to  the  spectral  density  of  the  signal  being 
analyzed.  The  use  of  wideband  ultrasonic  light  modulators  using 
higher  radio  frequencies  (up  to  several  hundred  megahertz)  sub¬ 
stantially  increases  the  product  of  the  analysis  band  width  times 
the  analysis  time. 

Patent  Claims 

An  opticoacoustic  correlation  spectral  analyzer,  containing 
a  mixer,  a  band  filter,  a  radio  pulse  generator,  an  indicator, 
distinguished  by  the  fact  that,  to  increase  the  product  of  the 
analysis  band  width  times  the  analysis  time  and  speed  up  the 
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analysis  process,  there  is  introduced  an  opticoacoustic  corre¬ 
lator  with  two  ultrasonic  light  modulators,  in  which  the  ultra 
sonic  waves  propagate  in  opposite  directions,  one  of  the 
modulators  being  connected  to  the  output  of  the  band  filter, 
the  other  to  the  output  of  the  radio  pulse  generator. 


